Aim: To verify the orofacial and dental complex in individuals affected by leprosy concerning lesions, prevalence of dental caries and biofilm storage. Methods: This study was performed on 56 patients with leprosy: 28 under treatment and 28 treated for the disease. A clinical form was prepared to include demographic and leprosy data. The prevalence of caries was analyzed using the decayed, missing, filled teeth (DMFT) index and oral hygiene was evaluated using the Plaque Control Record. The statistical significance was measured by chi-square and Student's t-test. Results: The mean age was 56.4 years, and there was predominance of males. The treatment group had more women (Pearson ÷2=12.47, p=0.0004) and younger patients (Pearson ÷2=9.688, p=0.0079) than the healed group. As much as 30.4% of patients had orofacial complaints related to the disease. The most often observed variations of normality as racial melanin pigmentation (67.8%) and lingual varices (32.1%), and lesions such as atrophy of the anterior nasal spine (25%), inflammatory papillary hyperplasia (17.8%), and collapse of the nasal bridge (14.3%). There were no specific oral lesions among leprosy patients. The mean DMFT was 20.8 and the Plaque Control Record was 70.2%. The treated group had higher DMFT than the treatment group (Student's t p=0.003). Conclusions: The oral health status of individuals with leprosy is poor, with high levels of plaque and DMFT. No oral lesions associated with the disease were seen.
Introduction
Leprosy is a chronic infectious disease with interpersonal transmission caused by Mycobacterium leprae, a microorganism that has an affinity for the skin and peripheral nerves and, in more advanced stages affects internal organs and mucous membranes, with a high potential for causing physical disability [1] [2] [3] [4] . It is present in less developed countries and most often affects the population with low socioeconomic status. With variable prevalence, India and Brazil are respectively the first and second countries with the highest number of leprosy cases 1, 5 . The Pan American Health Organization (PAHO) includes leprosy in the group of neglected diseases and other poverty-related infections, and considers it a public health problem 6 . The prevalence rate of leprosy in Brazil, an indicator that monitors the progress towards elimination of this disease as a public health problem, had a gradual reduction in recent years. This reduction results from the decrease in the number of new cases of the disease, the shorter treatment time and the improvement of information systems. The prevalence rate of leprosy in Brazil in 2012 was 1.51 cases per 10,000 inhabitants, which represents a decrease of 12% compared to the value of this coefficient in 2004. Despite these advances, the spatial distribution of leprosy remains the same in the country, with coefficients still high in the cities of Northern and Northeastern Brazil 6 . Despite the oral examination being part of the comprehensive examination of a patient with leprosy, there are few studies describing the oral health and dental care of these patients. Unlike the cutaneous manifestations of the disease, which are well documented in the literature, descriptions of oral findings are scarcely detailed, making comparisons difficult, and old if the treatment of the disease was not effective [2] [3] [4] 7, 8 . It is important that the dentist be aware of the reactions caused by leprosy in the orofacial complex. Thus, the present study aimed to evaluate the oral health status of patients with leprosy in relation to the presence of associated lesions, prevalence of caries and plaque accumulation.
Material and methods
The sample consisted of 56 patients of both genders with a history of leprosy: 28 under treatment and 28 were already treated for the disease. The patients were recruited from the Hospital Colônia do Carpina and Basic Health Units in the city of Parnaíba, PI, Brazil in 2011 and 2012. The study was conducted in accordance with the Declaration of Helsinki guidelines and was approved by the Ethics Committee of UNINOVAFAPI (0269.0.043.000-10 Protocol). All patients gave written informed consent to participate in the study.
A clinical form containing the data was filled for each patient, as follows: demographic data, type and duration of leprosy, treatment adopted for leprosy, and complaints about the disease. Facial and oral examinations were performed. The prevalence of caries was analyzed using the decayed, missing, filled teeth (DMFT) index as recommended by the World Health Organization (WHO). Oral hygiene was evaluated using the Plaque Control Record by O'Leary, which was obtained by the examination of four dental surfaces of all teeth and included the percentage of tooth surfaces with dental plaque 9 . Leprosy diagnosis was carried out according to WHO criteria 1 . Biopsies, histopathological examinations, smears, and photographic registration were undertaken as required. The SPSS software version 18.0 (SPSS Inc., Chicago, IL, USA) was used and the statistical significance was analyzed by Pearson's chi-square test and Student's t-test.
Results
Fifty-six patients were evaluated, 28 under treatment and 28 treated patients. The mean and median age was 56.4 years and 58.5, respectively, ranging from 23 to 83 years. The treatment group had a mean age of 51.4 and the treated group had a mean age of 61.2 years. The treated group had patients older than the treatment group (Pearson ÷2 =9.688; p=0.0079). Out of all analyzed patients, 33 (58.9%) were male; however, the treatment group showed greater prevalence of women (Pearson ÷2 =12.47; p=0.0004) ( Table 1) .
Among patients with ongoing disease, 16 (57.14%) had lepromatous or multibacillary type leprosy and 12 (42.86%) had tuberculoid or paucibacillary. Orofacial complaints were reported by 17 (30.4%) patients: nodules, swelling, ulcers, spots on the face and ears, loss of the nasal bridge and spine; ulcers and nodules in the tongue and gingiva, as well as tooth weakness. Most patients (n=42, 75%) reported following proper hygiene measures regarding toothbrushing and doing it with minimum frequency of three times a day; however, dental floss was not used by any individual. Fifty-three subjects (94.6%) denied having received specific dental guidance after diagnosis. Alcoholism and smoking were reported by 29 (51.7%) respondents. Twenty-two subjects (39.3%) reported at least one family member with a history of the disease.
Physical examination revealed orofacial variations of normality, with 38 cases of melanin pigmentation (67.8%) and 18 cases of lingual varices (32.1%), whereas among the lesions were seen most frequently: atrophy of the nasal spine (25%), inflammatory papillary hyperplasia (17.8%) and collapse of the nasal bridge (14.3%). Prevalence of normality variations and non-specific lesions, candidiasis and inflammatory papillary hyperplasia, showed no significant difference between groups. However, the lesions associated with leprosy were more prevalent in the healed group. There were no specific oral lesions of leprosy among the evaluated patients ( Table 2) .
The overall mean DMFT was 20.8; in the group of treated patients it was 23.8 and among patients under treatment, it 17.8 (Student's t; p=0.003). The mean Plaque Control Record was 70.2%; among the healed patients it was 75.3% and 66.6% in under treatment subjects (Student's t; p=0.297) ( Table 3) . Table 2  Table 2  Table 2  Table 2  Table 2 -Distribution of orofacial findings among the groups. Table 3 -Table 3 -Table 3 -Table 3 -Table 3 -Distribution of the DMFT and Plaque Control Record index among disease groups.
*Student's t test

Discussion
This study evaluated 56 patients with leprosy, 28 treated and 28 in treatment. The treatment group had a mean age of 51.4 years, agreeing with the literature that describes average ages 35.9 to 53 years for patients at diagnosis or during multidrug therapy 3, [10] [11] [12] [13] [14] . The group of healed patients had a mean age of 61.2 years. The significantly larger number of treated seniors in the group can be understood considering that the treatment of leprosy is long-lasting and there are frequent dropouts and interruptions in its course, resulting in a longer healing time 14 .
The disease affected a larger number of men, except in the group under treatment, in which 64.3% of patients were women, with a statistically significant difference. The literature shows a higher prevalence in men 3, 8, 11, 12, 15 , though some authors describe more cases in women 10, 16 . Due to a higher risk of exposure, men are usually more affected, but the gender ratio has declined in the past few years 17 . Still, 39.3% of respondents had at least one family member with the disease living in the same household, which shows the importance of family contact as a source of the disease spreading, evidenced by the presence of anti-PGL-1 in household contacts 18, 19 . Most patients with active disease had multibacillary leprosy (57.14%), usually seen in older individuals or with decreased immune resistance, reflecting a greater spread of the bacillus in the body. Leprosy is a chronic infection with diverse clinical presentations that vary according to the individual's immune response. The two ends of this spectrum correspond to the forms tuberculoid (paucibacillary) and lepromatous (multibacillary). The first is characterized by a more intense immune response, fewer skin lesions and few bacilli in tissue specimens. The lepromatous form displays a relatively anergic state, and often occurs in patients with reduced cell-mediated immune response. There is a group called borderline, with less common forms and intermediate lesions. The main clinical features of the disease are hypopigmented or reddish spots on the skin with loss of sensitivity, involvement of peripheral nerves, and muscle weakness. They involve most often the skin, nerves, and mucosa of the upper respiratory tract 3, 20 .
Orofacial complaints during the course of the disease were common, being reported by 30.4% of the patients. According to the perception of individuals, were reported lesions such as nodules and stains on the face, as well as sequelae of the disease, particularly affecting the nasal structure. The perception is the personal interpretation concerning his/her health status, involving objective and subjective factors. Due to the great potential of developing visible deformities that affect areas of the face, it is important to highlight that leprosy's impacts are not only physical, but also psychological 21 . The extraoral examination revealed changes associated with leprosy such as collapse of the nasal bridge (32.6%), atrophy of the nasal spine (18.6%), spots on the face (14%), and loss of eyebrows (11.6%). The typical face of leprosy includes atrophy of the anterior nasal spine, atrophy and recession of the alveolar process of the premaxilla, and endonasal inflammatory reactions 12 . Other manifestations such as facial nerve involvement, eye injuries, and facial deformity have also been described 3 . Significantly, higher prevalence of changes observed in the healed group was mainly the disease sequelae. Patients treated for a longer time, as in the present study, particularly until the 1980s, underwent monotherapy with dapsone or were confined in colonies. Many had the disease for a long period without the correct diagnosis, resulting in greater exposure to the bacillus and consequently numerous sequels 8 .
Variations of normality were observed by the intraoral examination: melanin pigmentation (46.9%), lingual varices (22.2%), fissured tongue (13.6%), Fordyce granules (12.3%) and smoker's melanosis (4.9%). Common injuries were also noticed, such as inflammatory papillary hyperplasia associated with the use of prosthesis (71.4%) and candidiasis (28.6%).
No specific leprosy lesion was perceived within the oral cavity. Agreeing with these findings, other authors in similar studies observed fissured tongue, candidiasis, inflammatory papillary hyperplasia, fibroma, traumatic ulceration. However, there were no lesions caused by M. leprae in the oral cavity, as reported in the literature 7, 8, 10, 15 . The absence of specific leprosy lesions may be attributed to the natural scarcity of M. leprae in the oral mucosa, when compared to the colder places of the skin 7 , as well as the scarcity provided by the action of multidrug therapy, since the patients were under treatment 7, 8, 10, 15 . However, the M. leprae genome was identified by polymerase chain reaction in oral mucosa of patients even during treatment 22 .
Oral lesions are characteristic of advanced disease. They are rare, especially in the tuberculoid form; however, they may be recognized in about 20-60% of cases in the lepromatous type 2, 3, 12, 20 . They are usually asymptomatic and may vary between yellowish spots or reddish papules or nodules that may develop sessile tissue necrosis and ulceration 4, 12 . Hard and soft palate, uvula, tongue belly, lips, and gingiva are prevailing affections, in addition to the destruction of the anterior maxilla and tooth loss 12 . It is noteworthy that clinical abnormalities of the oral cavity in patients with leprosy do not imply in a specific lesion of the disease, but there is need for histopathological confirmation. Moreover, even in patients with normal clinical appearance, it is possible to see specific histopathological disease signs 2 . The mean DMFT value found among all study subjects was 20.8, considered very high. A higher mean DMFT was observed with increasing age. The range of 41 to 60 years had mean DMFT of about 20 and from 61 to 83 years, around 25 in both groups, so there was no statistically significant difference when considering each age group. The age range of 23 to 40 years had this analysis compromised since the group had only one healed patient. The mean DMFT in the group of cured patients was 23.8 and 18 in the treatment group, with a statistically significant difference between them. This may be attributed to the difference between the age groups, due to the higher number of elderly individuals in the healed group, which eventually raised the mean DMFT of this group. The results of the National Oral Health Project (SB Brazil 2010) indicate mean DMFT of 17.83 and 28.47 for the age groups 35-44 years and 65-74 years, respectively, considering the values for Northeastern Brazil 23 . Thus, although the results are bad, they do not differ from the Brazilian reality for the general population in that region, agreeing with Souza 8 . During the interview, 75% of patients reported brushing their teeth at least three times a day, despite not using dental floss. Still, average rates of Plaque Control Record of 70.2% were observed. Indexes above 20% are associated with poor oral hygiene (9) . The lack of specific dental guidance reported by 94.6% of patients, may be responsible for the accumulation of dental plaque evidenced in this study. Despite the high frequency of reported toothbrushing, people do not always use the correct technique, which may reflect in a poor dental condition 24 .
It may be concluded that the oral health status of individuals treated and healed from leprosy is poor, with high levels of plaque and DMFT. Additionally, variations of normality and common oral lesions were seen, such as candidiasis and inflammatory papillary hyperplasia. The patients did not present leprosy-specific lesions. Nevertheless, the situation shown in the present study cannot be considered worse than the one of the general population in Northeastern Brazil. Better methods of oral hygiene and regular dental monitoring should be adopted in order to increase the quality of life of these patients.
